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Abstract 
The Bale Sakenem is one of the buildings located within the Balinese traditional house setting. The development 
and transformation of the Sakenem bale house are influenced by many factors including high demand, lack of 
qualified labor, time and work management system resulting in high intervention of Balinese builders (Undagi) 
on the implementation of the Bale Sakenem development. 
This research is an observational research using cross-sectional design. The study measures a sample of 
"Sakenem" house bale that measures in accordance with anthropometry from homeowners. The sample of the 
people in this study were Owners/home users who owned the Bale "Sakenem" House that met the inclusion 
criteria. Samples were randomly selected using cluster random sampling method. 
The results of this second-year study showed that 55% of the sample of people were comfortable with the high 
suitability of their own "sakenem" bale house structure while 81% of the sample people felt better comfort 
against the bale-bale of bale "sakenem" intervention house. The convenience of high listplank also known that as 
many as 66% comfort felt from the high listplank house bale "sakenem" intervention. And as many as 52% chose 
comfort and suitability of high sakenem "sakenem" saka house height which only slightly comparison with high 
saka bale "sakenem" control i.e. 48%. The height of the bale "sakenem" intervention is 76 cm and the average 
height from waist to toe of the user of bale "sakenem" house in the village of Singapadu Tengah Gianyar is 75.75 
cm which means that the height of the rod indicates the height which is not ideal and cause inconvenience. The 
height of bale-bale from bale house "sakenem" is 67 cm and the average height from waist to tip of user heel 
bale "sakenem" in the village of Singapadu Tengah Gianyar is 75.75 cm which can be analyzed that the user can 
easily rise to the top of bale- bale and create comfort and security. High saka in bale house "sakenem" that is 195 
cm and the average height of bale house owner "sakenem" measured from the tip of the head to the tip of the 
heel is 165.45 cm which means that the height of saka is still included in the criteria of comfort. 
Keywords: Balinese traditional architecture, user anthropometry, convenience 
1. Introduction 
Research on architecture, humans and the environment is an interesting association for continuous research. 
Similarly, Bali Architecture is closely related to user and the surrounding environment. The result of Parwata 
(2011) study stated that the development of traditional Balinese home innovation is still based on the 
anthropometry of the Balinese as the house user, so that the user's suitability and convenience can be felt. 
Balinese traditional architecture is built following the layout and spatial arrangement of the house based on Asta 
Kosala Kosali concept. This concept is one of the concepts used in the technique of arranging a house or a sacred 
house based on the anatomy of the human body (anthropometry) of its owner. This concept is still used in the 
construction of traditional houses in Bali in accordance with philosophical, ethical and ritual foundations with 
due regard to the conception of manifestation, land selection, good days (dewasa ayu) to build a house, and the 
implementation of the ceremony (yadnya) in its construction. The traditional Balinese house is made up of 
merajan (‘head’ area of Balinese houses), bale and courtyard (‘body’ area of Balinese house), and the front part 
of house and backyard (‘legs’ area of Balinese house) (Putra, et al., 2017). 
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The size of the existing house in several banjars in the village of Singapadu Tengah, Gianyar is still based on the 
ownership of AYDs land. This village's wasteland is a piece of land given by the local adat village where its 
residents live, the size of which is determined by the color level (caste), position and dadia (family groups / 
communities in the number of families) and can be used for generations according to the prevailing village rules. 
Generally, the house "sakenem" is owned by citizens of sudra caste, according to the size of the land given by the 
adat village. Each of the residents in the land has responsibilities for their customary villages such as: 
participating in a house and maintaining public houses owned by the village, preparing ceremonies related to 
customary activities and some activities that must be obeyed by the people. Residents who own houses 
"sakenem" is certainly the size of the land is narrower than people who have houses "sakutus" or "sakaroras". 
And if forced to build the house "sakutus" or "sakaroras" in the yard, then the layout and spatial arrangement of 
the house more crowded, uncomfortable and even shifting values on layout and spatial arrangement in Balinese 
architecture. 
2. Literature Review 
2.1 Bale Dangin House Form 
Bale Dangin is a house whose position is located on the east side of a traditional residence in Bali. Bale Dangin 
house form of rectangular or rectangular. Bale Dangin house consisting of 6 poles (Saka) is called Bale 
"Sakenem". 
 
 
 
 
 
 
 
 
 
 
 
Because the house Bale "Sakenem" is located in the eastern (dangin) natah umah, so this house is also often 
called Bale Dangin or Bale Gede. The main function of this house is the place of the ceremony. In some homes 
in the village of Singapadu Tengah, bale house "Sakenem" in addition functioned as a place of ceremony manusa 
yadnya, it is also used as a bed, especially for older family members like grandparents. The number of household 
members, the family income, and household type influenced the transformation of Bale Sakenem house (Sueca, 
2003).  
Based on observations in the village of Singapadu Tengah, often the existing Bale Sakenem house has not 
considered the size (anthropometry) of the user. The result is the size of the house is too high, so users feel less 
safe and comfortable when using. The high house of Bale Sakenem can be seen from the size of stairs, Bataran, 
Bale-bale and pole (Saka).  
 
 
 
 
 
Figure 1. Bale “Sakenem” House in Banjar Negari, 
Singapadu Tengah Village, Gianyar 
Source: Observations (2015) 
Figure 2. Bale “Sakutus” House in Banjar Negari, 
Singapadu Tengah Village, Gianyar 
Source: Observations (2015) 
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Figure 5. Saka of Bali Sakenem House 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Bale-bale of Bale Sakenem House 
 
c. Head section is the top of the house bale "Sakenem" from sineb to the roof of the house. 
 
Bale-bale of Bale Sakenem House 
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Figure 7. The roof of Bale Sakenem House 
 
2.3 Anthropometry and Applications in Bale House "Sakenem" 
Anthropometry comes from the word "anthro" which means man and "metri" which means size. Definitively 
anthropometry is a study related to the measurement of the dimensions of the human body. Anthropometry plays 
an important role in the field of industrial design, clothing design, ergonomics, and architecture. In these fields, 
statistical data on the distribution of body dimensions of a population are required to produce the optimal product. 
Changes in everyday lifestyles, nutrients and ethnic composition of society can make changes in the distribution 
of body size. 
Anthropometry with physical characteristics of the human body, shape and strength and application of the data 
for handling design problems. Anthropometry can also be used as ergonomic considerations that require human 
interaction. The anthropometric data that have been obtained can be applied to the case (Wignjosoebroto, 2003): 
1) Work area design (workstation, car interior) 
2) Designing work equipment (machine, tooling) 
3) Designing consumer products (clothes, chairs, computer desk) 
4) Designing the physical work environment 
3. Method 
This research is an observational research using cross-sectional design. The study was conducted by 
retrospective observational i.e. assessing the factors that could influence the anthropometry of Bale House 
"Sakenem". Having known factors that could affect the anthropometry of Bale House "Sakenem", the study 
continued by conducting pre-experimental research with one group pre-post-test design approach. The design of 
one group proposes test design is a design that reveals causal relationships by involving a group of subjects from 
a sample. Subject groups will be observed prior to intervention and observed again after intervention (Nursalam, 
2008). In this study, researchers measured bale samples of "Sakenem" houses that were in accordance with the 
anthropometry of homeowners. The sample of the people in this study were Owners/home users who owned the 
Bale "Sakenem" House that met the inclusion criteria. Samples were randomly selected using cluster random 
sampling method. This sampling technique is carried out on a sampling unit, where the sampling unit consists of 
one cluster. Each item (individual) within the selected group will be taken as a sample. The sample of the 
selected person assesses the convenience of the "Sakenem" house bale sample that measures in accordance with 
the anthropometry of its users. 
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4. Result and Discussion 
4.1 Level of Comfort House Bale "Sakenem" Intervention and Control 
Comfort Level of House Bale "Sakenem" assessed by research instrument that is questionnaire of comfort level 
appraisal. This study analyzed the comparison of bale "sakenem" house comfort by requesting a sample of 
people comparing the comfort level of bale house "sakenem" with bale house "sakenem" hers. And after the 
comfort level is felt by a sample of people then the next sample of people asked to compare the comfort level of 
bale house "sakenem" intervention with bale house "sakenem" own. 
Based on the assessment of the comfort level of bale house "sakenem", the following results are obtained: 
 
Figure 8. The Chart that Describes about The Comfort Assessment of Bale "Sakenem" House Intervention 
compared with Controls 
 
Based on the diagram above, it can be seen that as many as 55% are more comfortable with the high suitability 
of their own "sakenem" bale house. High-impact comforts are assessed by assessing whether they are 
comfortable when they are grounded and when they go up and down through the rocks. The bale of the bale 
house "sakenem" intervention tends to be less comfortable when compared to the bale of the bale house 
"sakenem" belonging to a sample of people. 
From the figure above, it can also be seen that as many as 81% of the sample people feel better comfort against 
the bale-bale of the bale house "sakenem" intervention. Measurement of comfort to the bale-bale done by doing 
up and down activities and sitting on the bale-bale. 
The convenience of high listplank can also be known based on the picture above, that is as much as 66% comfort 
felt from the high listplank house bale "sakenem" intervention. The convenience of high listplank is known by 
grabbing listplank and feel the comfort of high listplank. In the measurement of comfort is also seen whether the 
sample of people has to tiptoe in reaching listplank. If the sample of people able to reach listplank without tiptoe, 
then it can be categorized that the listplank is appropriate and comfortable. 
Based on the figure above can be seen also that as much as 52% who chose the comfort and suitability of high 
saka house bale "sakenem" intervention that only slightly comparison with high saka house bale "sakenem" 
control that is 48%. Comfort and suitability of saka height are measured by user's "rai" and compared to the 
height of the saka. Another way to measure the comfort of saka height is by measuring the height of the sample 
of the person and then compared with the height of saka. 
4.2 Comparative Analysis of Antecomputer Size of Bale House Users "Sakenem" with Bale House "Sakenem" 
Intervention 
Anthropometric measurements can be used as ergonomic considerations that require human interaction. House 
45
81
66
5255
19
34
48
0
10
20
30
40
50
60
70
80
90
Kenyamanan
Bataran
Kenyamanan
Bale-bale
Kenyamanan
Tinggi Listplank
Kesesuaian
Tinggi Saka
The Comfort Assessment of Bale 
"Sakenem" House Intervention  
compared with Controls
Intervensi
Kontrol
jsd.ccsenet.
 
bale "sake
functioned
musyawar
bale house
members w
stairs of th
and flexibi
The result 
with the he
Figure 9. T
 
Based on t
cm. After u
bale "sake
height of t
This is due
accordance
house's "sa
Measurem
house "sak
 
 
 
 
 
 
 
org 
nem" in Hind
 as a place fo
ah for family, 
 "sakenem" is
hen doing ac
e house (rock
lity while in b
of anthropom
ight of the roc
he Chart that D
he picture abo
ser anthropom
nem" house in
he rod indicate
 to excessivel
 with the resu
kenem" house
ent analyzes o
enem" interve
64
66
68
70
72
74
76
78
80
u religious a
r performing
and as a bed 
 very importa
tivities in bale
), comfort wh
ale house "sak
etric measure
k can be seen
escribes Com
ve 4, it can be
etric measure
 the village of
s an unfavora
y high temper
lts of high-com
 of a more co
f anthropomet
ntion. The res
Compar
Users
B
Journal of Su
ctivities is ne
 religious cere
or resting plac
nt created to p
 house "saken
ile climbing in
enem" which 
ment of bale h
 in the followi
parative Anal
Bataran's I
 seen that the 
ment, it is kno
 Singapadu Te
ble height and
atures and cau
fort measure
mfortable pers
ric measures o
ults of the com
ative Ana
' Antropo
ataran's I
stainable Devel
228 
eded for relig
monies (man
e for an old f
rovide a sens
em". Comfort
to bed from b
can be measu
ouse user "sa
ng figure. 
ysis of Bale "S
ntervention H
height of bale 
wn that the av
ngah Gianyar 
 inconvenienc
ses discomfor
ments where a
on compared 
f users were a
parison can b
lysis of B
metric Si
nterventi
Tinggi D
opment
ious ceremon
usa yadnya a
amily membe
e of comfort 
 can be seen f
ale house "sa
red through th
kenem" which
akenem" Use
ouse 
from bale hou
erage height 
is 75.75 cm. W
e when the us
t while sitting 
s many as 55%
to the bale hou
lso compared
e seen as follo
ale "Sake
ze with H
on House
ies. This bale
nd pitra yadny
r. Therefore, t
and safety to 
rom the comf
kenem" (bale-
e height of sak
 is then analy
rs' Antropome
se "sakenem"
from waist to 
ith the user's
er goes up and
on the rocks. 
 chose the he
se "sakenem"
 with high bal
ws. 
nem" 
igh 
Vol. 10, No. 6;
 "sakenem" h
a), for a plac
he convenien
parents and fa
ort of climbin
bale), and com
a. 
zed and comp
 
tric Size with 
 intervention i
toe of the user
 high averages
 sits on the ro
This is also in 
ight of the ba
 intervention.
e-bale of the b
2017 
ouse 
e of 
ce of 
mily 
g the 
fort 
ared 
High 
s 76 
 of 
, the 
ck. 
le 
ale 
jsd.ccsenet.
 
 
Figure 10
 
Based on t
measurem
Singapadu
bale-bale o
"sakenem"
"sakenem"
the top ba
bale-bale 
"sakenem"
interventio
The heigh
anthropom
head to h
"sakenem"
org 
. The Chart th
he picture abo
ent results sho
 Tengah Gian
f the house in
 intervention 
 in the village
le-bale. The e
as a place of
 intervention 
n much more 
t measuremen
etric measure
eel. The resu
 intervention c
60
62
64
66
68
70
72
74
76
78
80
at Describes C
ve, it can be s
wed that the a
yar is 75.75 c
tervention me
that is 67 cm
 Singapadu Te
ase of activiti
 traditional c
is also appro
convenient an
t of saka in b
ment results o
lt of compari
an be seen as
Compara
Users' An
b
Journal of Su
omparative A
High Bale-bal
een that the h
verage height
m. From the 
ets the criteria
 and compare
ngah Gianyar
es up and do
eremonies. B
priate ie as m
d easy in doin
ale house "sa
f users. An a
son analysis 
 follows. 
tive Anal
tropomet
ale's Inte
Tinggi D
stainable Devel
229 
nalysis of Ba
e's Interventio
eight of bale-b
 from waist to
results of the 
 of comfort. V
d with the av
 is 75.75 cm, 
wn in the bale
ased on the 
uch as 81%
g activities.
kenem" interv
nthropometric
of anthropom
ysis of Ba
ric Size w
rvention 
Tinggi B
opment
le "Sakenem" 
n House 
ale from bale
 heel end user
comparison, 
iewed from th
erage height 
can be analyz
-bale creates 
high comfort 
 sample peop
ention was al
 measure use
etric measure
le "Saken
ith High 
House
ale-bale
Users' Antrop
 house "saken
 bale "sakenem
it can be seen
e height of ba
from waist to
ed that the use
the comfort a
rating of bal
le choose hig
so analyzed a
d is the size 
 of users wi
em" 
Bale-
Vol. 10, No. 6;
ometric Size w
em" is 67 cm
" in the villa
 that the heig
le-bale bale h
 tip heel user
r can easily ri
nd security to
e-bale bale h
h bale-bale h
nd compared 
of the height 
th high saka 
2017 
ith 
. The 
ge of 
ht of 
ouse 
bale 
se to 
 use 
ouse 
ome 
with 
from 
bale 
jsd.ccsenet.
 
Figure 11
 
Based on 
average he
that the he
Parwata (2
accordance
choose hig
5. Conclus
This study
The result
summarize
1)    As 
bale house
interventio
high listpl
sakenem "
48%. 
2)    The
user of ba
height of t
3)    The
users in th
to the top o
4)    The
"sakenem"
saka is stil
5)    The
utilized op
reaching l
org 
. The Chart th
the picture ab
ight of bale h
ight of saka 
016), which s
 with confor
h saka bale ho
ion 
 analyzed and
s of measurem
d as follows: 
many as 55%
 while 81% 
n house. The 
ank house bal
sakenem" sak
 height of the
le house "sak
he rod shows a
 bale-bale he
e village of Si
f the bale and
 height of sak
 measured fro
l included in t
 positive side
timally, users
angki (diover
0
50
100
150
200
250
at Describes C
ove 6, it can 
ouse owner "s
is still include
tates that the m
mity and com
use "sakenem
 compared th
ent and analy
 of the sample
of the sampl
convenience 
e "sakenem" 
a house height
 bale "sakene
enem" in the 
n unhealthy h
ight of the ba
ngapadu Teng
 create comfo
a in bale hou
m the tip of th
he criteria of c
s of user ant
 do not feel d
stek). Users 
Compar
Users' An
Journal of Su
omparative A
High Saka's
be seen that t
akenem" mea
d in the crite
aximum tole
fort assessme
" intervention
e bale house 
sis of the hig
 people feel c
e people feel
of high listpla
intervention. A
 which only s
m" interventio
village of Sin
eight and cau
le "sakenem" 
ah Gianyar is 
rt and security
se "sakenem" 
e head to the
omfort. 
hropometry a
ifficult when 
of Bale Sake
ative Ana
tropomet
Interv
stainable Devel
230 
nalysis of Ba
 Intervention H
he height of s
sured from he
ria of comfor
rable saka is 2
nt of high sa
 is in accordan
"sakenem" int
h variables S
omfortable wi
 better comfo
nk also know
nd as many 
lightly compa
n is 76 cm an
gapadu Tenga
ses discomfort
house is 67 c
75.75 cm whi
. 
that is 195 cm
 tip of the hee
pplied to Bal
climbing to th
nem houses 
lysis of B
ric Size w
ention Ho
Tinggi B
opment
le "Sakenem" 
ouse 
aka on bale h
ad to heel is 1
t. This is also
09 cm. The r
ka where as m
ce with high a
ervention with
aka, high Bat
th the high su
rts against th
n that as man
as 52% chose
rison with hig
d the average
h Gianyar is 
. 
m and the av
ch can be anal
 and the ave
l is 165.45 cm
e Sakenem a
e rocks, sit a
are more com
ale "Sake
ith High 
use
Users' Antrop
ouse "sakenem
65.45 cm. Th
 in accordanc
esults of this a
uch as 52%
nd comfort. 
 bale house "
aran, and high
itability of the
e bale-bale o
y as 66% com
 comfort and 
h saka bale "s
 height from 
75.75 cm. wh
erage height 
yzed that the 
rage height of
 which mean
re Bale Saken
nd sleep in B
fortable bec
nem" 
Saka's 
Vol. 10, No. 6;
 
ometric Size w
" is 195 cm.
ese results ind
e with a stud
nalysis are al
 of sample pe
sakenem" con
 Bale-bale ca
ir own "saken
f bale "saken
fort felt from
suitability of 
akenem" contr
waist to toe o
ich means tha
of bale "saken
user can easily
 bale house o
s that the heig
em house ca
ale-bale and w
ause the size
2017 
ith 
 The 
icate 
y by 
so in 
ople 
trol. 
n be 
em" 
em" 
 the 
high 
ol ie 
f the 
t the 
em" 
 rise 
wner 
ht of 
n be 
hen 
 and 
jsd.ccsenet.org Journal of Sustainable Development Vol. 10, No. 6; 2017 
231 
 
dimensions of houses (staircase, bale-bale, high saka, and overstek) follow anthropometry and user comfort. 
Bale Sakenem house is more proportional to the size of the user or owner. Bale Sakenem house has more 
positive vibration. The negative sides are Undagi (builder of Bale Sakenem) should spend time carefully 
measuring the anthropometry of users or house owners. 
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Appendix 
I. Identity Information 
Name : ......................................................................................................................................................................  
Address : ......................................................................................................................................................................  
HP : ......................................................................................................................................................................  
Occupation : ......................................................................................................................................................................  
II. Bale Sakenem Building Comfort Rating 
1. Is the height of the stairs on the bale Sakenem (intervention) comfortable to be grounded when compared to the your house 
(Respondent's House) ? 
a. Very Comfortable 
b. Comfortable 
c. Less Comfortable 
d. Uncomfortable 
2. When you sit in Bataran of Bale Sakenem Building, What do you feel ? 
a. Very Comfortable 
b. Comfortable 
c. Less Comfortable 
d. Uncomfortable 
3. When you want to sit on the Bale-bale of Bale Sakenem building, you feel : 
a. Very Easy 
b. Easy 
c. Difficult 
d. Very Difficult 
4. What do you feel when you reach the listplank of Bale Sakenem Building ? 
a. Very Easy 
b. Easy 
c. Difficult  
d. Very Difficult 
5. Do you need to lower your head to climb to the top of the bale? 
a. Yes, I do. 
b. No, I don’t. 
Reason .............................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
6. Are you able to reach the roof of the bale by raising the hand up? 
a. Yes 
b. No 
Reason .............................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
7. In your opinion, when rain, are the rain water will enter the bale Sakenem? 
a. Yes 
b. No 
jsd.ccsenet.org Journal of Sustainable Development Vol. 10, No. 6; 2017 
233 
 
Reason .............................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
8. Do you feel comfortable when you do activites in the Bale Sakenem Building ? 
a. Yes, I do 
b. No, I don’t 
Reason .............................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
 .........................................................................................................................................................................................................................  
9. When you go up the Bale-bale, What do you feel ? 
a. Easy (sitting without help) 
b. Difficult (by holding saka when go to Bale-bale) 
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